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(54) VARIABLE APERTURE FOR MODIFIED 
ILLUMINATION, ALIGNER AND PATTERN 
FORMING METHOD 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain an aperture for 
modified illumination which can be applied to various 
types of patterns without the labor of replacement, an 
aligner and a pattern forming method. 

SOLUTION: A band-like center screening part 6 is formed 

by superposing a metal plate. End screening parts 8 are 
arranged on both sides of the enter screening part 6. A 
width A of the center screening part 6 and a mutual 
interval B of the end screening parts 8 change by 
turning the first and the second knobs 11 and 12. As a 
result, a variable aperture 5, having a slit 9 of 
variable width, can be obtained between the center 
screening part 6 and the end screening parts 8, and a 
variable aperture 5 can be used for the exposure of 
various types of patterns. 




-10 



COPYRIGHT: (C)1999.JPO 



i 



mn*mmfff (jp) (i2> & §1 ^ It ^ ^ (a) (nmmiWAm^ 

1-195592 

(5i)inta.« mmn fi 

HOIL 21/027 HOIL 21/30 54 IB 

G 0 3 F 7/20 5 2 1 G 0 3 F 7/20 5 2 1 



(21)US#^ 


»K¥10-1008 


(71)tHHA 


000006013 










(22)ti«B 


¥«10^(1998) I fl 6 B 










(72)«M« 


UJEB 








JlCW»=FftBaE»L<OrtilTB2#3# = 
























*S«f=pf^BIS*.©rt^TB2#3# = 
























3lceaB=F«B9EyL®rt=lTB2»3<? H 














(74)f^l!A 


^m± nm ^ (n2«) 











(54) 3eBM|lifflW«SC7/t-^-^, JI31^fl|:feJ:«/^^'->»|fe*^ 

5 5 Il-m9 12- 



(57) [^m] 

wm 6 ^mfS.-ti>o 't<Dmmat.mm.% s sriaa-r 
■=f *iiiRiFi5 6 <oiig A*5<t tjf^sac 8 otiUMRi B 

-fbi-So rii(Cj;i9. 4'*:JiBcSFi5 6i:jffiiiiK?Fi5 8<7)ffl{c 




5 
6 
7 

8 

9 
10 



(2) 



1-195592 



[#flFt**W«5ffl] 

mi. fii2<r>^^imi3i:tfmi. fis2(Dmmfm<r> 

h^t\cii^^ii^in.m-s.. m2(r>^^mm%<r>ii&^-si 

.[»*«6] Ml. «2roS^(8c^^^n-eixMl, 
{est f+ttT, ±ISlHlte«CD[5|e{C J; 19 ±IE^?i^fiB.§qffl 



T, »*3Sl*»feW*«6(^V^-ftt>4^tc|E«c7)^JI^flSI^ 

[ft 1 0 1 i>3c^^±^<ox^^'— v?gfife:*■)fe{c*^v^ 
(0 0 0 ii 

I 0 0 0 2] 

-:^x\ ^<D§^mmmmmn±x<or- 

^gcTJ^V'TT'T u:/'X3 i:3>'xV1^^:<'X4rora^- 
10 0 0 3] 

<OHl-fhtlX\^^^(DX\ ^m^(D\Himic^iomVW^X 

■Y<owcxmm$ix. n^mM-r6xh^omj^mm<Dm 
m(r>mm{cMJtx^^£<^j:^, m^mmf^icwtm. 



(3) 



i|*ga5Pll-195592 



[0 0 0 4] 

[000 51 ft*3S4 {C«5^J^fiSBJffl "TS^^T^^-f^ 

x\ ^1 <D<p^mmuts.i^\^x§iim^irift.f^2(D'p^ 
x> ^1. fH2<D'p^mnts^tffsi. m2<r>mmm 

.f^^K m2(Dcp^mBn<Dm^-sj^tLtzi^(r>X'h 

1, m2<Dii&mmu^'tti^timi. m2<D<:p^mmu 

[0 00 6] 7 ^?F^fiB0Jffl^ 

hm'bLfzmmmc^'oHnx^^^nmmicx'o^^ 

[0 0 0 71 

[^WcoHlfewMffil HJfeWJ^fiS 1 . 12 1 Ji, r<0|6?g 

«/3ii«fe<o?^ii 1 Sr^-r 2 ;^ y 3' h -f y^<omf^mmm-s! 
m^ry<~^r(r>W-^mx'h^o ^fl^^.B^^c*i^^Tli. 
^tA5#4*j5^^ Alt UT^;^ ;5' T-Slff Lfc i: #cD 0 i!>;3ti 
1 XkitO 2*<^53t-C«Sr?i^^-r5fc*, JtKro'4'jteSi55J- 



6 2 7 imt3i-^i:>'tX^£?)'^^mm^Xh 
fi. 3t^rii^/i^^^*^i|s^-cfci^«:&SeA^o«•i|s|•{c^;tT 

6 (nmmi^mm^ntzmmm^X'h ^ , ^i^i^KSP e 

roPBHc2o<0:xy h9Sr?i^^LTV^5. 1 Oli't'^ 
K?fl5 6JoJ:TJJffiigig|F|5 8Sr^}^i-S^#. 1 1 (4|| 1 CD 

«7/J5, lll(c*jv>T:fc*:^[6]ic#f!iL, It?'^ fc^js^t? 
•?T(t>*jiic«P6<75itgA*s^i96j;5{c:'icoTV^5o 1 

2{i^2(Do^;iAr'fc'9, itbS:(5I|s$-a:5- tdiig 

eiJi(756~l 2{Cj;t9 Fr3f^T^^•-'?•^5S^«^LTV> 
[0 0 0 81 El 2 (iHI 1 Kff^ UTt't'i^igfK^FB 6 OilgASr 

{i!B 1 <^o*;^ 1 1 tJIi^ Lfc®*. 1 5 1 4 CO 

2t6:<D^JS« 7 o-frixmcoSS 

i: 2tS:(O^Jg«7;iS|l«L-Ci:vMCjS»;^|6]-««JibL, M 

3t — u>-^-7r cDfiSrMST'tS, 0 31*01 

*-t-^0T?fo •? . m2\z.7r-iri><r)b'mU\^^£^X\^ 
6„ 2 oroiffliiifKtc 8 ^n^n<n>figma^7 y^is at. 

KftbixTi/^-C, #*l 5 io/i7j5ofcm2roo*;i»^i 

2 5rlEl-t-i: 2 owCJi^lfP 8 Lxaiv 

#«)L, 2o(©iijgigi8c«i5 8+g5:i^<^raBSB«sgE{bu 9\- 

m<D^\i-ui^:^yr ^ ^-^wmx^ho »2 

(7)o*;2^i 1, 1 2«#|l)*fc(4SSb-c-W)7)>-t-o ::cD<t 
pJCUTlll. ^2(7)oS^cOIi]e(Cj;t). ;^ y y K 9 

[0 0 0 9] |^Jfeco?|^ffi2. 04{i|liSOJi^«2Sr^-r 
2^y -y \'^^-:f(D^Mmm^f^mATy<-^-r<0^^ 
0T'foSo HlficD?^® 1 T'{±— (x:fy(^n) co^^ron 

(y:^[S]) <opS"bT-#5„ 0^c*J^^T. i 7(i;^ 
y 5'>9coft$;^fSl(Dl5^ffigB^M9ft$:^[6]ig^SB, 1 

e$:&|fijjiicSBi 7^50{cj3V>T±T*fS] (Y^ri6j) {c 
^Ki-f-SJ; 5{::'*ioTV>5o W±co 6 ~ 1 8 ■e'sr^^T 
^■«-f^■V5Sr«^L.TV^^,o *$;^f6]iiSggl51 7(0#i() 
<oyt*(0«»|»*, 0 3Jc*Lfc>broi:ll]«-C-fc«5. 113 
<n-r>%7i. \ sSrig-t-i:. S$3^|6]iiiRSBl 7<75 2o*s|S! 

«Lr2i/^(ca[:*-iS)'^^i!iL. m-s. 
Wi<r>wmiim\^\^x. ^y y h9(og$^ffi;js^*pt). 



(4) 



#M2pii-i95592 



X'it (a) {C:T^-r^jfeAi:Bro^*SnI^-C'*>ofc;65, H 
m<D1^1&2X'\± (b) (C:T%-t-J; 5 ^teA, B{:iJax. 

[0 0 10] *JS(75ff^ffi2(^T^'«— Y:fy[6]{co 

*^;^!^iiiBctl5i 7*, Y;^(^icFfllS*$fe<i-5r<!:(c 

I 0 0 1 1 ] HfficDJ^liS . H 7 {4llli£<oMli3 Sr^i- 
Eicjav^-c, 2 2(1^1 (D'^'^iiiK^fC, 2 sum 

WM2 3. ||lc;5o*;z^l 1, ^2(Oo^;za1 2f4. 

8, ^ICDOS^I 1 , ||2CDoi;9^1 2tmm^f£r> 
TV^So 2 4(4f^2W^*jgiRSI5, 2 5fi^2<OSjgigiBc 
las. 2 6{4m4(7>oS;zAT-fc'9. Ml«4'*JiK^2 2 
«|llcD«i LTCO^Mtg7*2t!cfitar«^!icL. ||2 
<r>^^mm.n2 a h^2<r>1^t L-C(75^S«7^2tfca 
^a-C«^LTI/^S. Wi2<D^^mmn2A. fli2<DilSi& 
fKa52 5 . M3(75ot;£fl 8tjJ;t;«^4roo^;£^2 6 

^i<D^^mm^2 2. ^i<r>wm.U2 3. mi 

ofiBfiM^^-S) . Hi tM2(754^*iiKgP2 2. 2 4 

^ivX\>^i>c 1 Oli^l , H20ttJ^iiSg$|52 2. 24 
*5j;t;:||l, |^2W4ffi;gigtfflJ2 3, 2 5 Sr3^J^-f-5^# 
X'h<0. HI 7 (CTj^ Ufc 7 ~ 2 6 T-^^SlT^^-f^-^ 5 Sr 

[0 0 1 21 HU H2(7>tf*igicla52 2. 2 4*3 J; 
mi. m2cD^mmU2 3. 2 5COM(C4 0COMP$B2 

7>(|5^fig$;}x6„ mi;)^bH4 0o*;z^l 1 , 12. 1 

8. 2 6<Dmmzj:'o. ttit'nmi<o'p^mmn2 2 
(om-^m. mi(oimi8m2 3<Dnis.mm. m2<r>'p^ 
mmn 2 4 coiti^fe. m 2 (D^mmn 2 5 (DnKmrnTi^ 

mit-r^(DX'm p as 2 7 c^J^ffi^llfi-f-^ i 

2 7O0iJSr^^-ro (a) <^J:5(C^-teD. E*S^F. 

(b) <^J;5(c-+&D. E7)?^-feF. GiS''i6?i^t>t(>: 
tT'tSo ^<oj; 9''j:4iS^'f'7'<^T/-?— f^-t-fi. X. 
Yii5:t(6iroF'^{ll*j itWI-fflaroa t — u-v-;^ 7 T ^ ^— «0 



t9, (a) (DXofj:. X::S•l6]'bY;^f6]t,t"-;/=5^7)S$fe^^)^)S 
^nmw f 5/ ^Tis^/^ S/i-s-zu^fctt K 5* L 2 0 
<7>/-?:?-:^-^. fo5i/>fi (b) (Oi5'^i?g*LfcX*T6] 
w^^— >-2 1 i: (c) <7)<t 5''<e^*LfcY;^[Pj 

1 . M 2 (?)«igiKifB 2 3. 25 * "rii)S:T-tt''jj < mm^ 

loo 1 31 *Jgcofl^ffi4. *llte«?igffi-C'«. llJSro 
^^7t^^$IB(>iot,>-ctft?qi--5o la 1 Oli3li£(73?l^*i4 

T. 3 ofi^tts. 3 1 i-xytma oi^h(ot/t^^^mc 

-ti^^^y huyX^ 3*4#|^(03tag|feSr?^^LTS 
3tai€rf^6 7 -f T-f l/VX. Stt^JgcOJi^ffil 3 
5'"ir'5I^xCT^-?— ^-r. 4ii3:>'-r>-y-U'V 
X. 3 4l*/-?^-Vy6J?K^!g$ixfcU^^'/K 3 5«SJ^ 
U':/X 3 efiq^'^gurofc^iSH^J^tSrii-f-ttB, 3'7 

iHB-t-5, 

[0 0 141 mi nt^^mm^<nTy<-^^'<r)misi,^ 
mi-^^m. mi 2i-i^(DW-^mx'hio 0«c*iv^-c. 

4 0 «^SE^T^-?-5^^ 5 <75«SSl5iSrl^llj^ffilc5tl^ b 

:/X3 2 ilfi]te«2c73rBl{-^{ttiXTV^So (H]teffi2(C 

T-. iHltefcJ; i9)il2>:. 5t;6S^tK(c:(il/^5<t5(-ifeoT^^ 
-So nl^^T^-?— f^-r 5(i^— /U4 otc^rt^ttxHl'fi 
^^(OXoic^mLX. ^t^ic^JBi^ti, fe5^,^«2:^ 
y y h^'l'T'i 4Bg^5'l'7°roffill9#;t^Sffictl. 

*P<7>:^^5feT*^^•^' — :^<^JK^^fT 5 » 'JtfcN i^— /^ 4 o 
lHlfeK2i:3V-rv!M/>'X3 3(Dm^fSHfXh^\>\ 

[00151 mm<Dmm s . n i 3 i-imm(Dj^m 5 

t). m&i2(r>1^icmM<r>m'mif)^^3m^-rtiMC7ri 

M«^e>i^TV^5„ ^Wftb,{i||l|(75?i^ffi4W*&i:|^:^-C- 

h?><r>X'fSL^^mv&-r?,, Ttfc'L. ^-/i'4 ottTpsT- 
[0 0 16] 



(5) 



i^M¥ll-195592 



[01] wW^e^wUlfiofgffilSr^p-t-^JI^figB^fflpr 
[1121 r(73^B^(75^ificDJ^^l (C:t5(t51^*iil£lfi5 

[061 i^(75^jsr^-r¥Eia-efe5. 



[m 9 1 /-^^ — VcOSiJ«^J^*-t-5pS0-Cfo5, 

[laiii ^(r>mm<omm(r>j^m4{zmf?>Ty<~^ 

[11121 rro^B^(7)*SS(7)fl^ffi4{r*5ft5T^-«— ^ 

[iai3i :L(o^m(omm(Dmm5{zisif?>T^<—'^ 

[0141 t«^5tE(DT/-«-^-^St'9#tt^*1-¥ffi0-C* 

[iai5l '^^<r>ry<—^^WL<OUiif&m-rmmX' 
(??-§-coui0Jl 

7 ^mm. 8 JSiifficSs. 9 ;^yyh, lo ^ 

17 ft^^^i^ijg^fp. 2 2 mKD'p^mmn. 

2 3 » 1 <^i«SiiSt«f|5. 2 4 ^2cDtt>^jgieclF|5. 2 5 
^2(Z>ffiJfiKg|5. 2 7 MP^, 4 0 




(6) 



1#M^11-195592 



[06] 



-P 

:o 

-b 



Rx 

in □ 



[0 7] 




X -□ □ □ ■ 



22:Sl«i|i$liS 25:«2(0iie8 
23:i10fl||9 27:RD9 
24: £204191219 



[119] 



imi 0] 



Sum 



□ □ a" 



20 



L 4 

t:'>^0. Turn 



M 

/ ^ c 



'zzzzzzzza J Kw* 



(C) XZZZ22ZZZ 



O. Sum 



II 2] 



1 31 



[@1 4] 




[08] 



y I llaJ 

E 



1^ 

E 




2:§&f 

1 1 : 




